D
ental implants have become an important therapeutic modality in the last decade, 1,2 mainly after the works developed by Brånemark (1985) , 3 in which the direct contact between the bone functional tissues and the biomaterial titanium was termed osseointegration. 4 After the installation of endosseous implants, there are three possible responses that may occur in host tissues: (1) acute or chronic inflammatory process, causing early implant failure; (2) the formation of connective tissue surrounding implant, leading to osseointegration failure, and (3) living and functional bone tissue formation around the implants, resulting in osseointegration. 5, 6 The success rate in patients who are treated with dental implants, in general, is high for all implant systems. 7, 8 In prospective and retrospective studies, it varies from 84.9% to 100% in longitudinal studies of up to 24 years. 9 -12 However, despite the low number, failures occur, most of the time unexpectedly. [13] [14] [15] [16] Beyond the implant loss, early marginal bone loss around endosseous implants is also considered a failure aspect. 17 Implant loss is divided into early failure, before the occurrence of the osseointegration, and the late failure, after the implant receives occlusal load. 4,18 -20 Success of osseointegration is defined as an association of functional and aesthetic results, 21,22 and depends on some factors, 23 like implant biomaterial and superficial properties (topography and roughness surface), 24 -27 appropriate bone quantity and quality, 19 nonoccurrence of surgical complications, as bone overheating and contamination, 21 ,26,28 -30 occlusal overload, 26 and peri-implantitis.
22,31
Direct and indirect systemic factors that influence host response seem to be of great relevance in the identification of risk groups for implant loss. In some cases, even when the patient has had appropriate bone quantity and quality, and adequate clinical indication and recommendations are followed, failures in the osseointegration process still do occur. According to Esposito et al, 32 implant failure is related to immunoinflammatory host response. An intense inflammatory process, 33 which compromises osseointegration, 34 can lead to implant loss. Failure in the osseointegration process is a significant cause of implant loss.
35
The criteria for evaluation of implant failure are commonly based on clinical and radiographic alterations, which normally reflect wide pathological conditions, such as mobility, encapsulation, and local inflammation. 
MATERIALS AND METHODS
In a retrospective study, 3578 patient records, from the ILAPEO of Curitiba, PR, Brazil, were analyzed. These patients were implant treated (Neodent ™ , Implante Osteointegrável, Santa Felicidade, Curitiba, PR, Brazil) by postgraduate students at ILAPEO between 1996 and 2006. The possible known factors that led to implant failure were identified by means of record evaluation and analyses of complementary documentation (panoramic x-rays and periapical radiographs). Patient sex and age, number of teeth present, number of placed implants, main detectable failure causes, duration of the implants, implant positions, bone quality and quantity, and the primary stability were evaluated.
RESULTS
From the patients who were implant treated (N ϭ 3578), most patients (2459; 68.7%) were women and 1119 (31.3%) were men (mean age 50 Ϯ 11.9 years). Most patients were nonsmokers (88.5%). The majority of patients (95.5% men and 96.9% women) did not present implant loss.
Failures occurred in 126 (3.5%) patients (mean age 52.2 Ϯ 10.6 years). Of these, 76 (60.3%) were women and 50 (39.7%) were men. Men lost more implants (50 of 1119; 4.5%) than women (76 of 2459; 3.1%) (P ϭ 0.05). Among the patients who lost implants, the average of teeth present in the moment of surgery was 19 (0 -31). The baseline clinical parameters were determined for the patients with implant loss (Table 1) .
From 875 placed implants in the failure group (6.9 per patient); 212 were lost (1.7 per patient). The percentage of implant loss in the implant failure group was 24.2%. Bone quality/ quantity, in most patients, was considered to be adequate [bone type II/III and B/C (81.1%)], according to Lekholm and Zarb's bone type classification. Table 2 .
The identified causes of implant failure were iatrogenic conditions, as inadequate surgical technique, contamination and occlusal trauma (17.5%; 37 of 212), poor bone quality and quantity (3%; 6 of 212), and periimplantitis (1%; 2 of 212). Data were missing in 3.5% (7 of 212) of cases. The majority of patients (75%; 160 of 212) did not present any failure apparent clinical cause.
Failure was more frequent when the implant was installed in the posterior jaw (sextants IV and VI) (124 of 212; 58.5%).
DISCUSSION
Epidemiologic and retrospective studies are important for clinical knowledge that constitutes a reference point for specialists to plan, execute, and evaluate implant procedures. The challenge for the future in the treatment with osseointegrated implants will be the professional ability to detect and classify risk. The professional team must be able to select therapeutic procedures taking into consideration individual features, 38 and trying to minimize injury and failure.
The technique of installation of osseointegrated implants presents previsible and replicable results, with levels of success over 90%. 39 Randomized clinical trials comparing different implant types or systems with a follow-up of at least 1 year, reporting results of 512 patients showed no significant differences concerning implant failures and minor statistically significant differences for peri-implant bone level changes. 40 In the present study, the number of patients who presented implant loss was 126 (3.5%), which is in accordance with published data from longitudinal studies. 41, 42 It was observed that implant loss was influenced by sex. Men were more prone to develop implant failure (P ϭ 0.05), which is in accordance with the study by Mau. 43 It is possible that men are at a higher risk for implant failure by the fact that they seem to be less cooperative for postoperative medication use and hygiene care. No statistically significant difference among patients was observed for age. A lack of association between implant failure and age was also observed by other authors. 19,38,44 -49 It was observed in this study that the group of patients with implant loss was partially edentulous at the time of surgery. The success rate has been considered higher in partial than in total edentulous patients. 41 This controversial result can partially be explained by a more favorable load distribution 32 and lack of remaining teeth bacterial reservoirs. 14, 50 Early failure results from a disturbance in the initial steps of the osseointegration mechanisms. 4, 41, 44 The majority of failures occurred in the preload phase (88.2%). After the occurrence of osseointegration, 7.5% of the implant failures occurred after loading, and only 4.2% occurred in immediately loaded implants. This observation points to a host response role within the individual healing process. [33] [34] [35] 45 Iatrogeny was the identified cause of implant failure in 17.5% of cases. Other studies have evidenced a similar failure prevalence caused by iatrogenic factors, 45 Poor bone quality and quantity have also been considered a determinant influence in implant failure.
19,45,52,57,58 Studies suggest that most failures occur in places of poor bone quantity and quality.
52,56 -60 However, in this study, bone quality and quantity were considered adequate in the great majority of patients (81.1%) [bone type II/III and B/C]. Only 3% of the implant failures were related to poor bone quantity and quality. The primary stability in this study was considered to be reasonable (84.8%) for most patients. This indicates that the surgical technique was performed in an adequate way. 61 This still corroborates with other studies, which affirm that combined B and C bone quantity, together with II and III quality, 37 allows a satisfactory stabilization and an adequate osseointegration. In the present study, 58.5% of the patients who presented failure had lost implants installed in the posterior region of the jaw (sextants IV and VI). Once most failures occurred before loading (88.2%), this maybe is due to local bone quality and quantity. The jaw cortical layer generally is dense and thick and tends to become narrower and porous in the posterior region. The same occurs with the trabecular portion. Moreover, the presence of the mandibulary canal limits the available bone volume in the posterior jaw region.
32,69
Despite several studies reporting various clinical causes in association with osseointegrated implant failures, some questions on risk factors, which predispose to implant loss, remain to be clarified. 7, 15, 56 The great majority of patients (75%) with lost implants did not present apparent determinant clinical causes, 9, 10, 70 suggesting an inefficient host immunoinflammatory response. 56 Besides, a small group presented failure (126 of 3578 patients; only 3.5%). Within this group (126 patients) the percentage of lost implants increased from 3.5% to 24.2%. These data suggest that few individuals can concentrate risk for implant loss. This phenomenon has been termed clusterization. 4, [71] [72] [73] From this observation, several questions should arise in the search for implant loss susceptibility. Genetic predisposition could be suggested, including the adding effect of gene polymorphisms.
CONCLUSION
Most patients presented no apparent clinical cause for implant failure. These results suggest that host factors, not identified clinically, can contribute to an increased risk for implant loss.
Genetic studies should be proposed in order to better understand host response to implant failure.
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